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(54) [Title of the Device] HEAT SOURCE SHIELDING DEVICE FOR 
HOLLOW .INTEGRAL ROD IN -PROJECTING APPARATUS 

(57) [Abstract] 

[Object] To provide a heat source shielding device for a 
hollow integral rod in a projecting apparatus capable of 
maintaining a surface temperature of the hollow integral rod 
at 120°C or less, preventing glue for bonding mirror-face 
plates from thermal melting, and maintaining the shape of 
the hollow integral rod structure. 

[Solving Means] A heat source shielding device for a 
hollow integral rod in a projecting apparatus of the present 
device is attached to the hollow integral rod having a light 
entrance aperture and a light exit aperture, provided with a 
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heat shielding mask that is integrally formed and is formed 
of a sheet metal . structure to be attached to an end of the 
light entrance aperture, including a first end,, a second end, 
an end cover, a heat insulation plate, a first side plate, a 
second side plate, and a top plate. Heat transmitted from 
the heat insulation plate and accumulated in the heat 
shielding mask is dissipated by air convection of an air- 
cooling system. 
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[Claims] 

[Claim 1] A heat source shielding device for a hollow 
integral rod in a projecting apparatus to be attached to the 
hollow integral rod having a light entrance aperture and a 
light exit aperture, 

comprising: an integrally formedheat shielding mask formed ., 
of a sheet metal structure to.be attached to an end of the 
light entrance aperture, including a first end, a second end, 
an end cover, a heat insulation plate, ; a first side, plate/ a 
second side plate, and a top plate, 

wherein heat transmitted from the heat insulation plate and 
accumulated in the heat shielding mask is dissipated by air 
convection of an air-cooling . system. 

[Claim 2]' The heat source shielding device for a hollow 
integral rod in a projecting apparatus ' according to Claim 1, 
wherein the heat shielding mask is made of stainless-steel 
or rust-proof plated aluminum. 

[Claim 3] A heat source shielding device for a hollow 
integral rod In a .projecting apparatus , to be attached to the 
hollow integral rod having a light entrance aperture and a 
light exit aperture, 

comprising: an integrally formed heat shielding mask formed 
of a sheet metal structure to be attached to an end of the ■ 
light, entrance aperture, including a first- end, a second end, 
an end cover, a heat insulation plate, a first side plate, a 
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second side plate, and a top plate, and 

an integrally formed housing having a U-shaped cross-section 
formed of a sheet metal structure to be attached to a hollow 
integral rod from, an end of the light exit aperture, 
including' a first end, a second end, a top plate, a side 
plate, a bottom plate, a convex portion for setting the 
housing, provided on the bottom plate close to the first end, 
and a stopping. port ion for stopping the .light exit aperture, . 
provided at the second end, * 

wherein, the first end of the housing overlaps with the 
second end of the heat shielding mask and is bonded thereto 
with thermal conductive glue and part of the heat - 
transmitted from the heat insulation plate of the heat 
shielding mask is 'dissipated through the housing, and the 
other heat transmitted from the heat insulation plate and 
accumulated in the heat shielding mask is dissipated by air 
convection of an air-cooling system. 

[Claim 4] The heat source shielding device for a hollow 
integral rod in a projecting apparatus according to Claim 3, 
wherein. the heat shielding mask and the housing are made of 
stainless-steel or rust-proof plated aluminum. 
[Brief Description of the Drawings] " 

Fig. 1 is a schematic view illustrating an optical system of 
a conventional projecting apparatus of a transmission-type. 
LCD; 
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Fig. 2 is a schematic view illustrating an optical system of 
a conventional projecting apparatus of a DMD; 

Fig, 3 is a schematic view illustrating an optical system of 
a conventional projecting apparatus of a reflection-type 
LCD; 

Fig. 4 is a cubic diagram illustrating a conventional hollow 
integral rod; . 
Fig. 5 is a cubic diagram illustrating a heat shielding mask 
of the present device; 

Figs. 6(a) and 6(b) illustrate a housing of the present 
device, and Fig. 6(a) is a perspective view looking from 
above and Fig. 6(b) is a perspective view looking from 
below; and 

Fig. 7 is an exploded view illustrating a position, in which 
a hollow integral rod of the present device is attached to a 
projecting apparatus, and illustrating the heat shielding : 
mask and the housing in a heat shielding device. 
[Description of the Reference Numerals] 
10: Reflection-Mirror 
11: Light Source 
12: First Lens Unit 
13: Hollow Integral Rod 
-131: First Mirror-Face Plate 
132: Second Mirror-Face Plate 
134: Glue 
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137: Light Entrance Aperture 



138 


: Light Exit Aperture 


14: 


Second Lens Unit 


15: 


Display Device 


16: 


Imaging Device 


17: 


Display Screen 


20: 


Heat Shielding Mask 
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End Cover 
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First End 
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Heat Insulation Plate 
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Second End 
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First Side Plate , 
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Second Side Plate 
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Top Plate 


30 : 


Housing 
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Top Plate 


32: 


First End 
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Side Plate 


34: 


Second End 


35: 


Bottom Plate 


36: 


Convex Portion, and 


38: 


Stopping Portion 



[Detailed Description. of the Device] 
[0001] 

[Technical Field of the Device] 

The present device relates to a heat source shielding 
device for a hollow integral rod in a projecting apparatus, 
and more particularly relates to a heat source shielding 
device for a hollow integral rod in a projecting apparatus 
capable of maintaining a surface temperature of the hollow 
integral rod at 120°C or less, preventing , glue for bonding 
mirror-face plates from thermal melting, and maintaining the 
shape of the hollow integral rod structure. 
. [0002] 

[Description of the Related Art] 

In conventional projecting apparatuses, for example, a 
transmission-type LCD, a reflection-type LCD, a Digital 
Micro-mirror Device (hereinafter referred to as DMD) , or 
other display device is adopted. Fig. 1 is a schematic view 
illustrating a conventional projecting apparatus system of 
the transmission-type LCD. As illustrated in. Fig. 1, the 
projecting apparatus includes a reflection-mirror 10, a x 
light source 11, a first lens unit 12, a hollow integral rod 
13, a second mirror unit 14, a display device 15, an imaging 
device 16, and a display screen 17. The first lens unit 12 
includes at least one lens. The hollow integral rod 13 is 
an optical device that uniformizes transmitted light, 
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including a light entrance aperture 137 and a light exit 
aperture 138. The second lens unit 14 is composed of at 
least one lens or an optical device. 

[0003] ■ . . 

According to the aforementioned configuration, light 
directly emitted from the light source 11 or reflected by 
the reflection-mirror 10 converges at the light entrance 
aperture 137 of the hollow integral rod after transmitting 
through the first lens unit .12. The light is uniformized 
after transmitting through the hollow integral rod. 13. The 
light then transmits through the second lens unit 14 and 
reaches the projecting apparatus 15. An image in the 
projecting apparatus 15 is thereby projected onto the 
display, screen 17 by the imaging device. 16. 
[0004] 

Fig. 2 is a schematic view illustrating a conventional 
projecting apparatus 15 of a DMD-type. As illustrated in 
Fig. 2, when light reaches the projecting apparatus 15, an 
image in the projecting apparatus 15 is projected onto the 
display screen 17 by being refracted by the imaging device 
16. 

[0005] ; 

Fig. 3 is a schematic view illustrating the 
conventional projecting apparatus 15 of the reflection-type 
LCD. As illustrated in Fig. 3, light enters the second lens 



- 9 - 

unit 14, once proceeds to the projecting apparatus 15 and 
returns to the second lens unit again. The light is* then 
refracted at 90° and reaches the imaging device 16.. An 
image in the projecting apparatus 15 is thereby projected. . 
onto the display screen 17. 
[0006] 

Fig. 4 is a cubic diagram illustrating a hollow 
integral rod in the conventional projecting apparatus.. As 
illustrated in Fig. 4, the hollow integral rod 13 . is 
composed of two pieces of first mirror plates 131 having a 
plated reflection-coating on one side, facing in parallel 
with each other, and two pieces of second mirror plates 132 
having a plated ref lection-coating on one side, facing in 
parallel with each pther. The first mirror-plates 131 and 
the. second mirror-plates 132 are joined together in a manner 
that the plated reflection-coating faces are facing inside, 
and each joint between the first mirror-plate 131 and the 
second mirror-plate is bonded with glue 134.. Thus, a hollow 
rectangular rod is formed. Thereby, when the light enters 
from the light entrance aperture 137 to. a rod of the hollow, 
integral rod 13, the light is reflected for several times 
and is output from the light exit aperture 138. The light, 
is uniformized and the projected image is. uniforitiized. 

[0007] 

Electric power consumption of the light source used in 
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the conventional projecting apparatus is approximately 120 
watts . A limit of the temperature at which the glue 134 
used, for assembling the hollow integral rod 13 is able to 
resist is 120°, and -a surface temperature of the hollow 
integral rod is 120° or less when the projecting apparatus 
is normally used. However, along with a development of the 
projecting apparatuses, the electric power consumption of 
the light source has increased up to 150 watts and a surface 
temperature of the hollow integral rod. exceeds 120° when the. 
projecting apparatus is normally used.* As a result, the 
glue is melted and the hollow integral rod is deformed. 
[0008] 

To achieve the uniformity of the light, it is 
sufficient that only the incident light falling on the 
entrance aperture 137 enters an internal reflection-face of 
the hollow integral rod 13. On the other hand, the- rest of 
light does not advance uniformity of light and irradiates 
the non-reflection-faces and the faces being bonded with 
glue resulting in increase of the surface temperature of the 
hollow integral rod 13. This causes a defect diie to ■: 
influence of the glue^melting and the like. 

[0009] 

[Problems to be , Solved by the Device] 

The present device is made in light of the above- 
mentioned problems. Accordingly, the object of the present 
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device is to provide a heat source shielding device for a 
hollow integral rod in a projecting apparatus capable of 
maintaining a surf ace temperature of the hollow integral rod 
at 120°C or less, preventing the glue for bonding mirror- 
face plates from thermal melting, and maintaining the shape 
of the hollow integral rod structure. 
[0010] 

[Means for Solving the Problems] 

To achieve the above-described, obj ect, a heat . source 
shielding device for . a hollow integral rod in a projecting 
apparatus is characterized by being attached to the hollow 
integral rod having a light entrance aperture and a light 
exit aperture, including an integrally formed heat shielding 
mask formed of a sheet metal structure to be attached to an 
end of the light entrance aperture, including a first end, a • 
second end, an end cover,- a heat insulation plate, a first 
side plate, a second side plate, and a top plate, and an 
integrally formed housing having a U-shaped cross-section 
formed of a sheet metal structure to be attached to a hollow 
integral rod from an end of the light exit aperture, . 
including a first end, a second end, a top plate, a side 
plate, a bottom plate, a convex portion for- setting the 
housing, provided on the bottom plate close to the first end, 
and. a stopping portion for stopping the light exit aperture, 
provided at the second end, at which the first end of the 
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housing overlaps with the second end of the heat shielding 
mask and is bonded thereto with thermal conductive glue and 
part of the heat transmitted from the heat insulation plate 
of the heat shielding mask is dissipated through the housing 
and the other heat transmitted from the heat insulation 
plate and accumulated in the heat shielding mask is 
dissipated by air convection' of an air-cooling system. 

[0011] ' 
[Embodiment of the Present Device] 

Hereinbelow, the embodiment of the present device will 
be explained referring to the drawings. 

[0012] x 

Fig. 5 is a cubic diagram illustrating a heat shielding 
mask of the present device, and Figs. 6(a) and 6(b) 
illustrate a housing of the present device, and Fig. 6(a) is 
a perspective view looking from above and Fig. 6(b) is a 
perspective view looking from below. As illustrated in Figs 
5, 6(a), and 6(b), a heat shielding device for a hollow 
integral rod 13 in a projecting device is provided with a 
heat shielding mask 20 and a housing 30. The heat shielding 
mask 20 is integrally formed and is made of a sheet metal 
structure so as to be attached to an end of a light entrance 
aperture 137 -of the hollow integral rod 13. The heat 
shielding mask 20 is provided with a first end 22, a second" 
end 24, an end cover 21, a heat insulation plate 23, a first 



side plate 25, a second side plate 26., and a top plate 27. 
[0013] . 

The housing 30 is also integrally formed. The housing 
30 has a U-shaped cross-section and is made of a sheet metal 
structure so as to be attached to the hollow integral rod 
from the end. of a light exit aperture 138. The housing 30 
is provided with a first end 32, a second end 34, a top 
plate 31, a side plate 33, a bottom, plate 35, a convex 
portion 36 for setting the housing, provided on a bottom 
plate 35 close to the first end 32, and a stopping portion 
38 for stopping the light, exit aperture 138, provided at the 
second end 34 . 

[0014] 

Further, the first , end 32 of the housing 30 overlaps 
with the second end 24 of the heat shielding mask 20 and is 
bonded with thermal conductive glue. Part of heat 
transmitted from the heat insulation plate /23 of the heat 
shielding mask 20 is thereby dissipated through the housing 
30, and the other heat transmitted from the heat insulation • 
plate 23 and accumulated in the heat shielding mask 20 is 
dissipated by air convection of an air-cooling system. 

[0015] 

As material for the heat shielding mask 20 and the 
housing 30, for example, stainless-steel or rust-proof ■ 
plated aluminum is used. 
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[0016] 

When the heat source - shielding device is attached, the 
top plate 31 of the housing 30 is upwardly placed first, and 
an opening composed of the top plate 31, the side plate 33, 
and the bottom plate 35 is fit into an end of the light exit 
aperture 138 of the hollow integral rod 13 from the first 
end 32 side of the housing 30 until the end of the light 
exit aperture 138 comes . into contact with the stopping 
portion 38 . 

[0017]- . 

Next, the top plate 27 of the heat shielding mask 20 is 
upwardly placed and the second end 24 of the heat shielding 
mask 20 is fit into an end of the light entrance aperture 
137 of the hollow integral rod 13 from an opening. composed 
of the first side plate 25, the second side plate 26, and 
the top plate 27 until the second end 24 comes into contact 
with the end cover 21 of an end of the light entrance 
aperture 137. When the top plate 27 of the heat shielding 
mask 20 and the top plate 31 of the housing 30 overlap with 
each other and the place at which the top plate 27 and 31 
overlap is bonded with thermal-conductive glue, an 
assembling operation for the hollow integral rod 13 having 
the heat shielding device is completed. 

[0018] , 

Last, the hollow integral rod 13 having the heat source 
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shielding device is attached to the predetermined position 
of the projecting apparatus by using the convex portion 3 6 
° on the bottom plate 35. 
[0019] 

Fig. 7 is an exploded view, illustrating a position at 
which the hollow .integral rod 13 of the. present device is 
attached to the projecting apparatus, and the heat shielding, 
mask i*20 and the housing 30 in the heat source shielding 
device.- 

[0020] . ; 

As described above, the embodiment of the present 
device is explained in detail referring to the drawings. 
However, concrete configuration of the present device is not 

■ 

limited to the embodiment of the present device and design 
changes and the like within the scope of the present device 
are included in the present device. For example, only the 
heat shielding mask 20 can be attached to the hollow 
integral rod 13, omitting the housing 30. In this case, the 
top plate 27 can be omitted and the heat is mainly 
dissipated from the heat insulation plate 23 of the heat 
shielding mask 20. 
[0021] 
[Advantages] 

According to the heat source shielding device for- the 
hollow integral rod in the projecting apparatus with respect 
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to the present device, heat conductivity is advantageous and 
light other than the incident light that falls on a light 
entrance aperture area is received by a metal heat 
insulation plate. Further, heat is absorbed and dissipated 
by the heat source shielding device having good heat 
conductivity and relatively large dissipating area. In 
addition, a surface temperature of the' hollow integral rod 
is maintained at 120° or less and glue in between mirror- 
faces for bonding with each other- is prevented from thermal 
melting. The shape of the hollow integral rod structure is 
thereby maintained. Moreover, by additionally connecting a 
housing to ■ a heat shielding mask, dissipation efficiency of 
heat can be further increased through the housing. 



